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Description 

Recently, as a measure against tampering of magnetic records on private cards, ID eaids and the (ike, it is practised 
to print fixed information such as magnetic bar codes or infrared-absorbing bar codes and provide thereon a covering 

5 layer or other covertures to conceal these oar codes. For example, the whole area of the infrared-absorbing bar code 
printed on a voting card is covered up by smearing with an ink which has high light absorptivity in the visible region but 
low light absorptivity in the infrared region (Japanese Patent Application Kokaj No. 58-45999). This method, however, 
had the problem of disagreeable visual image because of black color of the ink which has low fight absorptivity in the 
infrared region. This method also had the problem that it was incapable of perfectly concealing the bar code in order 

io that is invisible to the naked eye. 

In order to eliminate these problems to improve image and perfectly conceal the bar code so that it is tovisrble to 
the naked eye. it is tried to cover up the infrared-absorbing bar code by smearing with an ink having high light absorp- 
tivity in the visible region but low Dght absorptivity in the infrared regional 

prising titanium oxide to form a white concealing layer. It is further attempted to print a pattern on the white concealing 
k layer. 

However, even if such a white concealing layer is provided by printing with a white ink comprising titanium white, it 
fe impossible to attain perfect concealment of the infrared-absorbing bar code m order that it will be invisible to the 
naked eya Also, when the white concealing layer is made thick or additional printing of a pattern is made thereon to 
■ ensureperfectconceafrnertofthebifra/e^ 
20 objects are placed one upon another or piled up. the bar code-printed portions become bulky or bulgy, giving rise to 
trouble in handfmg or use of said objects (such as cards). 

JP-A-2173890 dsdoses an information recording medium having an infrared-absorbing bar code on an infrared- 
reflecting layer. The bar code is covered by a masking layer and a thermal colouring layer. The information recording 
medium also has a magnetic recording layer. Tampering can be identified by collating the infrared absorption waveform 
£5 with the information held in the magnetic recording layer. 

The present tovention has been achieved as an outcome of extensive studies conducted in view of the above cir- 
cumstances. According to the invention, there is provided an infrared-absorbing mark-printed matter comprising a sub- 
strate having an infrared-absorbing mark in a predetermined configuration comprising an ink having high fight 
absorptivity in the infrared region, a coloured concealing layer covering the infrared-absorbing mark comprising an ink 
so havinghfcjh Tight absorptivity n the visible reoton and pervious to BgM in to 

on the coloured concealing layer comprising an ink containing a white pigment and an extender pigment, at least some 
of the extender pigment particles having an average size of 3 to 20 jim. 

Additionally, according to the invention, there is provided a process for producing an infrared-absorbing mark- 
printed matter which process comprises forming an infrared-absorbing mark in a predetermined configuration on a sub- 
35 strate using an ink having high light absorptivity in the infrared regta, applying an ink hav^ 
the visWe region and pervious to fight in the infrared region to the infrared-ab^ 

ceaBng layer and forming a white concealing layer on the coloured concealing layer by printing with an ink containing a 
white pigment and an extender pigment wherein at least some of the extender pigment particles are of average size of 
3 to 20 Jim. 

« According to this invention, an infrared-absorbing mark (or marks) formed by printing on a substrate is covered up 
by applying an ink faying high fight aosorptivity to the visMe region and pervieiis to 

forming a coloured concealing layer on said mark, and on this coloured concealing layer is further provided a white con- 
cealing layer by making printing on sard coloured concealing layer with an ink containing a white pigment and an 
extender pigment of which at least some of the parities are thra having an average size of 3 
« ing perfect concealment of the infrarecratosorbing mark so that it is invisible to the naked eye, without causing any hin- 
drance in practical use, and at the same time bettering image of the printed object such as prepaid card. 

Referring to the accompanying drawings. Rg. 1 is an enlaro^ sectional view of the prm 
which is an example of infrared-absorbing mark-printed matter according to the present toveritioa 

fig. 2 is an enlarged sectional view of the principal pan* erf another prepaid card showing ano^ 
»- red-absorbing mark-printed matter according to the present invention. 

Fig. 3 is an enlarged sectional view of the principal parts of another prepaid card shewing still another example of 
infrared-absorbing mark-printed matter according to the present invenlioa 

to the drawings, reference numeral 1 designates substrate, 2 infrared-absorbing mark, 3 colored concealing layer, 
and 4 white concealing layer. 

« A typical example of infraredabsorbing mark-printed matter accorcfing to the present invention is illustrated betow 
with reference to theaccompanying drawings. 

Rg. 1 is an enlarged sectional view of the principal parte of a prepakJ card embodying the preserrt 
drawing, 1 denotes a substrate serving as a white base, which is made of, for example, a white coloured polyester film. 
As the substrate, there can be used an ordinary transparent polyester film having formed thereon a magnetic layer 



2 



EP0552 047B1 



which has thereon a white coaling layer mainly corrposed of titanium ck^ 
present invention is one having a reflectance of 40% or higher. 

On the whfte substrate 1 is fonmed an hita^ 
infrared-absorbing ink is prepared by mixing and dispersing an irrfrared-absoibrng dye. such as PA-1006 (produced bv 
s Mitsui Toatsu Senryo KK.) or SIR-103 (Mitsui Toatsu Senryo K.K.) or other material having a high infrared absorptivity 
such as can^.v^ binder resins, oroanc 

substrate 1 by using said ink to a thickness of 0.3 to 3 um by c^reorsaeen|3rirrbrK|toforma 
A colored concealing layer 3 is formed over the whfte substrate 1 to mate ortyfaMfywh^ 

infrared-absorHng mark 2 formed on the subsinde 1. TKs rotored rar^ 
io screen printing over the whole surface of the substrate 1. covering up the infrared-absorbing mark 2. by using an ink 

hawig a Hpjh Dcjrt absorpBvfty 
rwelmnatingthecctorof^ 

Heofabs^BgWhtto 

asj^blueorr^e.Suchacctoedca 
is and dispersing an organic dye or pigment with binder resins, organic solvents and other necessary substances. The 

tWmess ol the layer is preferal^ within me range 

thickness. 

On the colored concealmg la^ 3 fe formed a whrle coi^ 
sc^rxirrtrigcnthe colors 
20 exter^^atleaa^ 

urn, with binder resins, organic solvents arxl other riecessary substances. 

The extender pigment used in the white conceaHnglaya4ferjrele^ 
are those having an average size d 3 to 20 ^ Use of an extern 
Mm matts the white concealuig layer 4, caiising diffused reflector 
25 the . irrfrared^absorbing mark 2 covered up by the colored concealing layer 3 is perfectly concealed so that ft rs invisible 
to'fhe rated eye. Whiteness of this white concealing layer 3. due to use of a white pigment, serves for b^enng image 
of the printed matter. 

As the extender pigment, calcium carbonate. aJurninum oxide, silicon oxide and thelite are preferably used. These 
compounds are preferably of an average partide size of 3 to 20 um, more preferably 5 to 10 pra H is to be noted how- 
30 ever, mat when tr«pigmertrxirfcieshavir^ 

concealing layer 4 is improved in leveling. AccorcEngfy. it fe rec«rn>eno«I toryopenV rrix the pigment partdes havrg 
the sees less than 3 pm n those having the abcve^pecTied range davera^ 
parses used are ttosehavirig an average^ 

concealing layer 4 at the time of screen printing. 

Wlwfthn the range of 3 to 20 um in size, the desired effect can not be obbtod when the content (>f the extender rio- 
«. ^^^^ ^ w _«9 W ^ ^ ^ ^ ^ "«aer in the whit e concealing layer 4. while wh en the client 

^ stenda,d,n «»» of ^ *» P*™* parfides having the sizestess traTs um/sucb particles 
s^be raced wttiattfow 

amtentrttteo^rigmertpar^ 
45 As the white p^rnent used in ccniwrabon with said extender pigment in the present irwenfcn, it is desirable to 
useapi^vvhKiiisvvhtein^andhasarefra^ 
wrote or^ c^e. The rxirfde size of the white pf^ 

Tl^f^if because no sutfident concealng effect fe obtained when the partide size is less than 0.1 

„ and the r^arbdes having the srzes greater than 1 um tend to intercept the near infrared rays. As to the content of 

vrr^ me cordis higher than 25% by weigM so thai the c^ 
lo30%Dy weigJrt. irorer^eferably 15to25%by wa^ 

55 ^P^mertofwhdiatleastpartoftfiepartdesaretr^ 

seen through with the naked eye. and when the thickness is greater than 12 jim the layer is liable to reflect the infrared 
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^^cfispas.nganoigancwinent or dye not absorbing the near infrared rays with resins, orrarfc^ 
v^art olher necessary sttetancea It is nrt 

wrthm the range ot 0.5 to 2 jun because a greater thickness may produce a difference in level. 

A magnetic layer 6 may be provided as desired on the underside of the white substrate 1 Trfcinaanetic fever can 
be formed by any suitable method. For example, a magneto coaftig 

appffed on the undersrieof the substrate 1 and dried by suitable means. • 

a JUST^ "HZ n infrared ^ bE0fbin 9 "v* 2 - «**«» concealing layer 3. white concealing layer 

trT^^l ^ m WS ' m&l6on ' A * * ^'"9 consideration the adhesive force of Z 

formng the base, mechanical strength of the intrared^bscrt^g mark 2. colored concealing layer 3 vrWteconcea&w 
tey«4a^ pattern 5. and other factors. Preferred examples of the binder resins usable inthi^iZS 

of weB rissotving the bmder resm used. Preferred examples of such organic sofvents are methyl ethvl tetenfi^S 
Fsobutyl ketone, cydohexanone. toluene, ethyl acetate, tetrahydr ofurarSote^ ^ 8 ethyl ketone, methyl 

S2S^!l^^l rFe203 ^ ^Po^CcSSSTenlS 
powderj^r^fernterxMrJer. 

red-absorbmgmarka.r^edcor^ 

^T h6 * ^ Wrared^sorbing mark printed matter according to the present invention is notl toZtote 
P^.e «rds such as described above; rt ca^ as well ar^ied to varies other of asTo «nS nT 

magnetic layer at a part, and so on. in which the same eHed as desert ar^ is rxrxluced^ 
The following examples further aiustrata the present irrvenrJon. 



so Example 1 



so 
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A desired bar code pattern was screen printed, so as to have a thickness after drying of 2 urn. on a 40 mm xTB 
"""J rZL"** fK " yettlyiene tefepWhala,e *" ^urn oxide by J^^T^ZZ Jt 

by U.&C). 14 parts by weight of CA116 (polyurethane resin produced by Morton Cora) 3 Darts Mw**t Z rZ^Z 

*** white conceafog byer 4 are feninated ^ce^on^,^^,^^ 

Example2 

« JS,Si Ca,d haV ^. an !? , f ed absort5in 9 ^codewasmaderjyWIowing the same procedure as Example 1 
ager^e^ertlO^wa^repbcedby^sa^arr^rt 
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Example 3 

A prepaid card having an infrared absorbing bar code was made by following the procedure of Example 1 except 
that to the composition of the ink used for forning toe wrfle concealing layer, 15 parts by weight of calcium carbonate 
s having an average particle size of 10 iim was replaced by a mixture of 1 1 parts by weight of calcium carbonate having 
an average particle size of 1 0 \um and 4 parts by weight of calcium carbcrotertaving an average 

Example 4 

io A prepaid card havfog an infrared absorbing barcode was made by following the procedure of Example 1 except 
that in the corrpc^on of trra ink irsed for torr^ 

tide of 10 |im was replaced by the same amount of <ataumeart»natehavrng an average^ 
Example 5 

is 

A prepaid card fravng an infrared absorbing bar code was made by following the procedure of Example 1 except 
that in the cornposifibn cl the »* used for fa 
tidesfce of 10 |im was replaced by tiro sa^ 

» Example 6 

A prepaid card having an infrared absorbing bar code was made by following the procedure of Example 1 except 
that m the coinposition of the ink used for forming the whHe concealing layer, the amount of calcium carbonate used 
was changed frctn 15 parte by weio^ to 20 parte 
25 12 parts by weight to 7 parts by weight. 

Example 7 

A prepaid card having an infrared absorbing bar code was made by following the procedure of Example 1 except 
a> thattotherompositfonofthernku^ 

changed from 15parts by weight to 7parts by weigrt and lhat the arriajrt of titans 
by weight to 1 6 parts by weight 

Example 8 

35 

A prepaid card having an infrared absorbing barcode was made by tolkwing the procedure of Example 1 except 
that on thewhheconceaTir^ layer of the prrrate 
prforfog with a <»rnmerdaly aiyaJ 
cardj as sfxwn n Fig. 3. an infrared absorbing ma^ 
« pattOT 5 are lairirated success^ 

Comparative Example 1 

A prepaid card having an infrared absorbing bar code was made by following the procedure of Example 1 except 
« thathttwaxrpositiondtheir^ 
• ticte sfze of 10 um was replaced by toe same a^ 

Comparative Example 2 

50 A prepaid card having an infrared absorbing bar code was made by following the procedure of Example 1 except 
tnal in the cx>nr)ositiOn of their* used lor fcxr^ 
. fide size of 10 |im was not used 

The>epaid cards having an infrared abs 
described above were subjected to a visual test in which 10 panelists were asked to visually observe the cards under 
« thesurfxjMarxJujxierafluorescert^ 

of the panelists who coukJ recognfee the bar cede each <^ was courted Alsa to 

portxxi (A portion) and the no-bar-code portion (B portion) in each card were measured by using a print contrast meter 

(PCM-11) frrter D, and the contrast ratio was calculated from (B - A)/B. The results are shown in Table 1 . 
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Table 1 







Number of panelists who recognized bar 


Reflectance (%) 


Contrast ratio (B-A)/B 


5 






code 












Under sunlight 


Under fluorescent lamp 


A portion 


B portion 






Fvamolfl 1 


0 


0 


15 


80 


0.81 


10 


Example 2 


0 


0 


17 


80 


0.79 


Examols 3 


0 


0 


18 


80 


0.78 




Example 4 


1 


0 


15 


80 


0.81 




Example 5 


0 


0 


.16 


80 


0.80 


15 


Example 6 


2 


0 


14 


80 


0.83 




Example 7 


0 


0 


16 


80 


0.80 




Example 8 


0 


0 


. 18 


78 


0.77 


20 


Comp Example 1 


10 


8 


14 


80 


0.83 




Comp. 2 Example 


10 


10 


14 


80 


0.83 



25 As seen from Table l.witji the prepaid cards obtained 
. with the prepaid cards obtained in Comparative Examrjlesl and 2. Also, even when caltiumraro^ 
size is used in the write concealing layer, the reflectance is not lowered and the bar code is hard to recognize. It is thus 
noted that the infrared-absorbing mark printed matter obtained according to the present invention can make the infrared 
absoibing mark invisible to the naked eye vmilerraiilaif^agoodiirBc^ofrlsown. 

Claims 

1. An infrared-absorbing mark-printed matter comprising a substrate having an imTared-absoroing mark in a prede- 
termined configuration comprisir>g an ink having high Fight absorptwty in the infrared region, a coloured concealing 
ss layer covering the infinared-absa 

pervious to fight in the infrared region and a white concealing layer on the coloured concealing layer comprising an 
' ink corTtaining a wttte pigment and an extend p^ 
average size of 3 to 20 urn. 

40 2. An infrared-absorbing mark-printed matter according to daim 1 , wherein the extender pigment is selected from cal- 
cium carbonate, silicon oxide and aluminium oxide. 

3. Anrnfrared-abscfbmgma*-prirtedm 

white concealing layer having a thickness of 1 to 10 jm. 

« 

4. A process for producing an infrared-absorbing mark-printed matter which process comprises forming an infrared- 
absorbing mark in a predetermined configuration on a substrate using an ink having high light absorptivity in the 
Infrared region, appfying an ink having Mcjh 

region to the Irrfrared-absorbing mark so as to form a coloured conceaEng layer and forming a white concealing 
so layer cfltt>e coloured concealing layer by prirrtingwi^ 

wherein at least some of the extender pigment partctes are of average size of 3 to 20 nm. 

5. A process according to claim 4 for producing a printed matter acconJmj to any one of daims 2 and 3. 

ss Patentanspruche 

1. In) rarot-absorbierendes, nit Zeichen bedrucktes Druckerzeugms, das umfa Bt 

ein Substrat das ein Infrarot-absorbierendes Zeichen einer vorgegebenen Kontiguration aufweist, das eine. ein 
hohes IJchtabsorptionsvermogen im hfraroten Bereich aufweisende Druckfarbe umfaBt, 
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eine, das InfranM-abswbierende Zeichen abdeckende faibtge Abdectarngsschicbt, deeine Dnxkfarbe mil einem 
hchen Ucmabsorptionsvermogen im sichtbaren Bereich autweist und fOr Licht im infraroten Bereich durcHassig 
ist, und 

etne weiBe Abdeckungsschichl auf der tarbtgen Attieckungssdicht, die eine Druckfarbe autweist, die ein weiBes . 
5 Pigment und ein Verscfrnrtlpigmerrt enthaH, wobei rrindestens einige der Vefschnfttpgmertteichen eina m'ttlere 
GroBe von 3 bis 20 jun aufwasea 

2. Infrarot-absorbierendes. nit Zeichen bedrucktes Druckerzeugnis nach Anspruch 1. wobei das VerschniHpigrnent 
unter Calciumcarbonat, SiDciumcjxid und AliimniumcDad ausgewahfl ist 

10 

3. Infrarrt-absortrierendes, nit Zeichen bedrucktes Dniekerzeugnis nach Anspruch 1 0der 2, wobei die weiBe Abdek- 
kungsschicht eine matt'erte weiBe Abdectamgjsschicht einer Dicke von 1 bis 10 |un isL 

4. Veriahren zur Herstejlung eines Irrfrarot-absorbierenden, mil Zeichen bedridden Dnjckerzeugnisses, das die foi- 
ls genden Schritte umtaBt 

Ausbldung eines Infrarot-absorbierenden Zeichens einer vorgegebenen (Configuration auf einem Substrat unter 
Verwendung einer Druckfarbe. die ein hones Liehtebsonptionsvennriogen im infraroten Bereich aufweist, 
Auflxingen einer Druckfarbe mit einem hohen UchtabsorptionsvermOgen in sichtbaren Bereich, die fur Lent im 
infraroten Bereich durchlassig ist auf das Infrarot-absorbierende Zeichen derart daB eine ferbige Abdeckungs- 
20 sctichtausgebildet wild, und 

Ausblden einer weiBen Abdeckungsschicht auf der faibigen Abdeckungsschicrit durch Drucken mit esrier Dnxk- 
farbe, die ein weiBes Pigment untf ein Verschnittpigment enthalt, wobei nindestens einige der VerschnRtoigmen^ 
teilchen eine mrtHere GrtJBe von 3 bis 20 um aufweisen. 

• 25 5. Verfahren nach Anspruch 4 zur Herstefcmg eines Druckeneuonisses nach a'nem der Anspruche 2 und 3. 

Re verifications 

1. Matiere imprimee par des signes absorbant le raypnnement infrarouge, laquelle matiere comprend un substrat por- 
30 tant des signes absorbant la tumiere infrarooga en una configuration rxedeterrrinee contenant une encre absor- 
bant tortement la tumiere dans le domaine infrarouge, une couche de masquage cokxee couviant tes signes 
absorbant te rayonnement infrarouge contenant une mere absorbant fortement la kmiere dans le domaine visWe 
et qui est transparent au rayorrtement infrarouge et une couche de masquage blanche, applkjuee sur la couche 
de masquage cdoree, oorrtenant une encre avec un pigment Wane et un pignierrt cfluant, au moins une partie des 
35 particules du pigment diluant ayant une taAle comprise entre 3 et 20 um 

Z Matiere imprimee par des agnes absorbarrt lerayorrnenient infrarouge conforms a la revendkation 1 dans laquelle 
le pigment diluant est choisi panri le carbonate de calcium, roxyde de sffieSum et roxyde cTaluminium. 

40 3. Matiere imprimee par des signes absorbant le rayomement infrarouge conforme a la revendfcation 1 ou 2 dans 
laqueBe la couche de masquage blanche est une couche de masquage blanche mate ayant une epafeseur com- 
prise entre 1 et 10 jim. 

4. Precede pew febricjuer une matiere imprtnee 

*5 consrste a former des signes absorbant le rayonnement infrarouge en une configuraticn predeteminee sur un 
substrat en ufiisant une encre absorbant fortement re rayonnement infrarouge, a appTiquer une encre absorbant 
tortement la lumiere visible et qui est transparente au rayomement infrarouge sur les signes absorbant le rayon- 
nement infrarouge de mariere a former une couche de masquage cdoree, et a former une coucha de masquage 
blanche au dessus de la couche de masquage coloree par irrpresston avec une encre ccrterraritmpic^ 

so etunptanriertrjluarit,dansler^ajjn^ 
prise entre 3 et 20 jua . ' 

& Precede conforme a la revenciication 4 pour la fabrication dune matiere imprimee ccrrforme a une crueJconque des 
reve«Jications2et3. 

55 
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